In modern urology, it is important to study and understand the features of the development of various pathologies in the organs of the urinary system since the disturbances of the urodynamics is a widespread problem all over the world. Thus, the environment pollution caused by heavy metal salts has unpredictable consequences for the functioning of the urinary bladder. That is why the object of this study is to determine the features of the expression and the quantitative composition of T-cells and macrophages in the UB wall under the intake of the HMS and correction of their effect with vitamin E, as well as during the readaptation period. According to the experimental scenario, the experiment model was implemented by using male rats that were divided into six groups. The heavy metal salts mixture consisted of the most common potentially dangerous metals-microelements (zinc, cooper, iron, manganese, lead and chrome). Vitamin E was chosen as a corrector. To determine the quantitative composition of T-cells and macrophages the immunohistochemical identification by CD3 and CD68 antibodies was used. The main results are presented as M±SD, with the assessment of the differences and dependencies between the groups by using nonparametric Mann-Whitney U test and Spearman's Rank Correlation Coefficient. We found that the number of CD3+ lymphocytes and CD68+ macrophages differed between the groups and depended on the experimental conditions. Thus, the results of our study demonstrate that the number of T-cells and macrophages in the bladder increases under the influence of heavy metals salts. The simultaneous intake of the pollutants and vitamin E is accompanied by the decrease of expression intensity of the corresponding cells. When the intake of the heavy metals is canceled, the qualitative composition of the identified CD3 and CD68 cells gradually comes to the norm, but the speed of its reduction differs depending on the group of the readaptation. Discovered that the decrease of T-cells and macrophages in the groups with the use of vitamin E was more approached to the control. Based on the results of the immunohistochemical study, a strong correlation between an increased number of the expressed T-cells and macrophages was revealed in the urinary bladder during the whole period of the study that demonstrates the dependence of their activity.
Introduction
In modern urology, it is important to study and understand the features of the development of various pathologies in the organs of the urinary system since the disturbances of the urodynamics is a widespread problem all over the world [3, 4] . Nowadays the mechanisms of the pathogenesis of these processes are studied insufficiently that stipulates the awareness of the main causes of their occurrence [3] .
Inflammation of the urinary bladder (UB) plays an important role in the urodynamics disturbance [10] . The pathology of this organ often accompanies various pathologies of the urogenital system and may be the first ISSN 
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Reports of Morphology clinical manifestation of their lesions. There are various theories of the development of the inflammation in the UB, and this complicates the understanding of the details of its pathogenesis [3, 6, 10] . It is known that the inflammation of this organ occurs when the protective barriers both in the mucous membrane and in its walls are broken [3, 5, 10] . However, the nature of the disease and the symptoms may vary, depending on the provocative factors: factors of the modern lifestyle (smoking, alcohol, chronic stress), the influence of the pollutants (anthropogenic pollution), the presence of the pathogenic microorganisms (Escherichia coli, Clostridium botulinum, etc.) and pathological processes in the UB wall (innervation disorders, cystitis and cancer) [3, 6, 7, 10, 11] . The number of the reports on the connection between the heavy metal salts (HMS) and ecologically caused diseases has increased significantly [8] . It is caused by the increased urbanization of the population and increased number of the dangerous human-made emissions followed by the environmental pollution and ecological imbalance. The effect of the heavy metals (HM) is unpredictable due to the variety of their combinations and concentrations in the polluted regions of the world [5, 8, 14] .
The object of the study is to determine the features of the expression and the quantitative composition of T-cells and macrophages in the UB wall under the intake of the HMS and correction of their effect with vitamin E, as well as during the readaptation period.
Materials and methods
The experiment model was implemented by using white male rats (n=84) with a detailed UB research on the 30, 90, 120 and 180 day of the study. Thus, according to the experimental scenario, laboratory animals were divided into six groups: I -control group; II -rats that received water with the HMS mixture during 30 and 90 days; III -rats that received water with HM during the corrective therapy for 30 and 90 days; IV -animals on the 30 (120) and 90 (180) day after discontinuation of HM using; V -animals that received vitamin E within 30 (120) and 90 (180) days of readaptation after discontinuation of HMS using; VІ -animals that received corrective therapy during 30 (120) and 90 (180) days after long-term HM+vitamin E influence. The animals were taken out of the experiment in certain periods by the decapitation after narcosis with the further UB removal. The animals were kept in the vivarium with the temperature, humidity, and day/night mode control and free access to water and food. All studies and control of the animals were conducted in accordance with the rules for the use of the animals in the experiments, adopted by the "European Convention for the The HMS mixture consisted of the following potentially dangerous metals and microelements that circulate in the environment: zinc (ZnSO4x7H2O) -5 mg/l, cooper (CuSO4x5H2O) -1 mg/l, iron (FeSO4) -10 mg/l, manganese (MnSO4x5H2O) -0.1 mg/l, lead (Pb(NO3)2) -0.1 mg/l, chrome (K2Cr2O7) -0.1 mg/l. Vitamin E (alpha-tocopherol acetate (Vitamin E) was chosen as a corrector, with the calculated average dose for the rats (9.1 mg/kg).
After removal, the UBs were fixed in 10% formalin solution, dehydrated in graded ethanol and embedded in paraffin. The series of sections (the thickness 3-5 m) were obtained on a rotary microtome. Visualization of the immunohistochemistry of the receptors was performed by UltraVision Quanto Detection System HRP DAB Cromogen (Thermo scientific, USA).
To determine the properties of T-cells and macrophages, as well as their quantitative composition, the immunohistochemical identification by using monoclonal antibodies of cluster differentiation CD3 (dilution 1:150) and CD68 (dilution 1:200).
The light and optical study of the UB was carried out by using "Carl Zeiss Primo Star" microscope with "Zeiss AxioCam ERs 5s" digital camera and "ZEN 2 (blue edition)" software. The obtained data was calculated in Graph Pad® 6.0. The digital results are presented as M±SD, with the assessment of the differences and dependencies between the groups by using nonparametric Mann-Whitney U test and Spearman's Rank Correlation Coefficient. p<0.05 is the statistically significant value.
Results
The immunohistochemical study of the control group revealed the single CD3-and CD68-positive expression with membrane and cytoplasm patterns of the expression ( Fig.  1-A) . Identified T-cells (1.933±0.710) and tissue-specific macrophages (2.635±1.030) were localized namely in the stromal components of the UB.
In the animals from the II group that were given the HMS during 30 and 90 days, the number of positive expressed Tcells increased up to 18.42±4.78 and 12.75±4.12 (р<0.01) ( Fig. 1-B (Fig. 1-B) . Diffuse or lesion localized CD3 positive cells were localized mainly around the vessels and in the fields of the inflammatory infiltrates of the stroma, directed towards the epithelium.
At the same time, on the 30 th day of the correction of the influence of the exogenous pollutants with vitamin E (III group), the number of CD3 and CD68 cells increased up to 16.38±4.30 and 11.57±4.06 (р<0.01) in comparison with the control group. However, on the 90 th day of the study the smooth reduction of the expression of the positive lymphocytes up to 10.58±3.55 (р<0.01) as well as increased Vol. 24, №1, number of macrophages up to 15.42±5.35 (р<0.01) was observed ( Fig. 1-C) .
With The comparison of the phagocytic activity of the tissue macrophages by the identification with the antibodies to CD68+ cells on 120 and 180 days of the experiment showed the variations in their levels. Thus, the number of the macrophages in the UB wall depended on the studied group, namely: 15.80±5.06 and 9.750±3.430 (p<0.01) -in the group after the HMS intake was canceled; 11.55±3.84 and 6.217±2.5 (p<0.01) -with the use of the corrector during the entire rehabilitation period; 8.730±3.020 and 4.283±2.230 (p<0.01) -with the extension of the vitamin E intake during the readaptation.
Based on the results of the immunohistochemical study, a strong correlation (r=0.76, p<0.01) between an increased number of the expressed T-cells and macrophages was revealed in the UB wall of all groups. These correlation indices are due to the long-term effects of HMS and shows the activity dependence of CD3 and CD68 positive cells.
Discussion
The activity of the elements of the immune system plays an important role in the pathogenesis of many diseases.
The role of the cells of the immune system in the local immune reactions, both during the inflammation and neoplasia is described in details [2, 13] . It is reported about the correlation between the composition of the immune microenvironment and the course of the disease or the development of the tumors in people who live in the polluted areas [12] . Thus, it is important to study the composition of the inflammatory infiltrate to predict the behavior of the immune system. Moreover, the modern markers of the cluster differentiation help accurately determine the cellular elements of the inflammatory infiltrate [9, 12] 
, namely, T-cells (CD3) and macrophages (СD68).
It is known that the effect of the HMS on the body results in the deep histological and immunohistochemical changes in the UB and disorders in its structural homeostasis [11] . In this study, we revealed that the inflammatory cells of the different sub-population accumulate in the stromal components of the UB due to the long-term influence of the HMS mixture. Herewith, their activity increased when the experiment was extended and significantly exceeded the control indicators. It is considered to be the normal response of the body to the stress factor, but the composition of the inflammatory infiltration may vary depending on the conditions and period of the inflammation [2, 3, 7, 9] . On the other hand the immune reaction in the group with the corrector was less intensive that is demonstrated by the decrease of the generation of T-cells and macrophages. It can be explained by that fact that vitamin E has the effective protective effect from the HMS that is also proved by the less expressed morphological changes, demonstrated in the previous studies [1] . Fig. 1 . The UB wall of experimental animals. I -control group; II group -laboratory animals that consumed water saturated of HMS during 90 days; III group -rats that received water with a HMS combination and vit. E within 90 days. Immunohistochemical study of CD3 and CD68 receptors. Magnification. х400.
When the influence of the extreme factors on the body was canceled, the qualitative decrease of CD3 and CD68 positive expressed cells in the lesion was stated in all groups of the readaptation. It should be mentioned that the decrease of T-cells and macrophages activity in the groups with the use of vitamin E was more approached to the control.
The obtained results demonstrate that the immunohistochemical reaction with the selected antibodies was individual in each case. Thus, the number of CD3+ lymphocytes and CD68+ macrophages differed between the groups and depended on the experimental conditions. The long-term presence of CD68-positive cells in the lesions of the inflammatory infiltrates may be caused by the maintenance of the enhanced phagocytosis after the influence of the simulated microelementosis. Also, a strong 
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Conclusions
The number of T-cells and macrophages in the UB wall increases under the influence of heavy metals salts. The simultaneous intake of the pollutants and vitamin E is accompanied by the decrease of expression intensity of the corresponding cells. When the intake of the heavy metals is canceled, the qualitative composition of the identified CD3 and CD68 cells gradually comes to the norm, but the speed of its reduction differs depending on the group of the readaptation. 
